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Abstract
Objective: To determine whether patients with hereditary haemorrhagic telangiectasia were being screened

according to international guidelines, and to review recent evidence in order to provide up-to-date guidelines for

the initial systemic management of hereditary haemorrhagic telangiectasia.

Methods: A retrospective case note analysis was conducted, assessing patients in terms of screening for: genetics,

cerebral arteriovenous malformations, pulmonary and hepatic arteriovenous malformations, and gastrointestinal

telangiectasia. Databases searched included Medline, the Cumulative Index to Nursing and Allied Health

Literature, and Embase.

Results: Screening investigations were most frequently performed for hepatic arteriovenous malformations

and least frequently for genetics. Recent data suggest avoiding routine genetic and cerebral arteriovenous

malformation screening because of treatment morbidities; performing high-resolution chest computed

tomography for pulmonary arteriovenous malformation screening; using capsule endoscopy (if possible) to

reduce complications from upper gastrointestinal endoscopy; and omitting routine liver enzyme testing in favour

of Doppler ultrasound.

Conclusion: Opportunities for systemic arteriovenous malformation screening are frequently overlooked. This

review highlights the need for screening and considers the form in which it should be undertaken.
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Introduction
Hereditary haemorrhagic telangiectasia, also known as

Osler–Weber–Rendu syndrome, is an autosomal dom-

inant inherited genetic disorder that affects vasculature,

resulting in telangiectasias and arteriovenous malfor-

mations at specific vascular sites. Telangiectasias are

usually found in nasal and oral mucous membranes,

in addition to the face, fingertips and the alimentary

tract. Larger arteriovenous malformations affect the

brain, lung, liver and, less commonly, the spine.

Telangiectasias arise because of weakness in the peri-

vascular connective tissue, causing post-capillary

venule enlargement and encroachment upon dilated

arterioles, with the resultant loss of the intervening ca-

pillary bed – an important part of haemostasis in the

bleeding state.1

There have been numerous mutations described in

families with hereditary haemorrhagic telangiectasia,

but only three genes have been specifically identified

and together these account for over 88 per cent of

cases.2 These genes are: ENG, which codes for endo-

glin,3 ACVRL1, which codes for the activin receptor-

like kinase ALK1,4 and, less commonly, SMAD4.5

Each of these three genes encodes a protein involved

in the transforming growth factor beta superfamily sig-

nalling, which, through a cascade of interactions with

ligands and receptors, results in modulation of tran-

scription within the nucleus.6 ENG and ACVRL1 muta-

tions result in hereditary haemorrhagic telangiectasia

types 1 and 2 respectively, and SMAD4 mutations

result in the syndrome associated with pre-malignant ju-

venile polyposis.5 The hereditary haemorrhagic telangi-

ectasia type 1 phenotype is associated with a higher

incidence of gastrointestinal bleeding from telangiecta-

sias,7 pulmonary arteriovenous malformations2,7,8 and

cerebral arteriovenous malformations,2,8whereas heredi-

tary haemorrhagic telangiectasia type 2 shows a higher

incidence of hepatic arteriovenous malformations.2

A recent population-based study conducted in

the UK found the point prevalence for hereditary
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haemorrhagic telangiectasia to be 1 in 9400.9 It was

associated with a strong female preponderance

(adjusted prevalence rate ratio of 1.53, 95 per cent con-

fidence interval= 1.24–1.88) and a large geographical

variation, with the highest prevalence rate ratio in the

South West and the lowest in the West Midlands.9

According to the Office of National Statistics, her-

editary haemorrhagic telangiectasia was reported as

the underlying cause of death in approximately 1 in

70 000 deaths in England and Wales during 2011.10

Studies show that causes of hereditary haemorrh-

agic telangiectasia related deaths are attributable not

only to the systemic manifestations of the disease (i.e.

pulmonary, hepatic and cerebral arteriovenous malfor-

mations), but also to massive epistaxis and gastrointes-

tinal bleeding.11,12 Life expectancy decreases by 6–7

years, and cumulative mortality increases significantly,

from 14 per cent at 50 years to 51 per cent at 70 years,

in patients with hereditary haemorrhagic telangiectasia

as compared with healthy controls.12 Impaired survival

is also significantly related to the presence of cerebral

arteriovenous malformations and gastrointestinal

bleeding, but not to pulmonary arteriovenous malfor-

mations (screened and treated preventatively), hepatic

arteriovenous malformations or genetic mutation

results.13

Causes of death or significant morbidity relating to

untreated pulmonary arteriovenous malformations

include transient ischaemic attacks, which lead to

embolic stroke or brain abscesses, as a direct result of

right-to-left shunting and lack of filtration of thrombi

in the non-existent capillary bed. Cerebral arterioven-

ous malformations can result in haemorrhagic strokes,

and hepatic arteriovenous malformations can result in

high-output cardiac failure, portal hypertension and

biliary necrosis.14

With such a significant morbidity and mortality

profile, and frequently observed gaps in diagnosis

and care, the Hereditary Hemorrhagic Telangiectasia

Foundation International, and their scientific and

medical advisory board, identified a need to develop

clinical guidelines. These guidelines, published in

2009, are based on literature published up to 2006

and expert opinion.15 In particular, the guidelines

include recommendations for genetic testing, and

screening for cerebral, hepatic and pulmonary arterio-

venous malformations, in addition to gastrointestinal

bleeding. These recommendations were an attempt to

limit the morbidity and mortality profile of the condi-

tion. The consensus was that the condition should

also be managed in a centre of excellence for hereditary

haemorrhagic telangiectasia, rather than in a district

general hospital setting.

From an ENT perspective, these guidelines are anec-

dotally poorly recognised. This is despite epistaxis

being one of the most common presenting features of

hereditary haemorrhagic telangiectasia, with the

average age of onset of 12 years and the incidence of

epistaxis approaching 100 per cent by the age of 40

years.16–19 Epistaxis occurs because of the proximity

of the telangiectasias to the nasal mucosa, in addition

to their thin-walled structure and lack of contractile ele-

ments within the vessels. When minor trauma occurs

(even the friction of air), significant bleeding ensues;

the disease burden can be considerable.

This paper aimed to assess whether patients with

hereditary haemorrhagic telangiectasia in a district

general hospital population had been screened appro-

priately, according to the international guidelines for

the diagnosis and management of hereditary haemor-

rhagic telangiectasia, and to ascertain which specialty

patients presented to first with their symptoms. The

paper also aimed to advise practising ENT clinicians

how to approach the initial task of managing the here-

ditary haemorrhagic telangiectasia patient, based on

updated literature published since the international

guidelines were devised. This assumes correct diagno-

sis according to the Curaçao criteria (Table I).20 Whilst

the scope of this paper does not include the evidence

for optimal epistaxis management, this can be found

within the guidelines, in addition to the wider ENT

literature.15,21,22

Materials and methods

Patients

Patients were identified by various methods, including

identifying in-patient or day-case stays in both hospi-

tals in the Shrewsbury and Telford Hospital NHS

Trust, across all specialties during the last eight years.

This was achieved using International Classification

of Diseases version 10 codes for hereditary haemor-

rhagic telangiectasia, regardless of whether their stay

was related to hereditary haemorrhagic telangiectasia.

Patients were also identified by their attendance at

ENT clinics and by other family members.

All patients with a definite or suspected diagnosis

of hereditary haemorrhagic telangiectasia according

to the Curaçao criteria were included. Data were

extracted from case notes, radiology and haematology

databases, and the patient was considered screened

TABLE I

CURAÇAO DIAGNOSTIC CRITERIA FOR HEREDITARY
HAEMORRHAGIC TELANGIECTASIA20

Epistaxis – spontaneous & recurrent
Telangiectasias – multiple, at characteristic sites (lips,

oral cavity, fingers, nose)
Visceral lesions
– Pulmonary AVM
– Cerebral AVM
– Hepatic AVM
– Gastrointestinal telangiectasia
– Spinal AVM
Family history – 1st-degree relative with HHT according to

these criteria

The diagnosis is classed as ‘definite’ if three criteria are fulfilled,
as ‘possible or suspected’ if two criteria are fulfilled, and as ‘un-
likely’ if fewer than two criteria are fulfilled. AVM= arterioven-
ous malformation; HHT= hereditary haemorrhagic telangiectasia
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regardless of which hospital or specialty had under-

taken the screening.

Curaçao criteria

The criteria against which each patient was assessed

were those set out by the international guidelines for

the diagnosis and management of hereditary haemor-

rhagic telangiectasia.15 According to these criteria,

patients should be referred for genetic testing for her-

editary haemorrhagic telangiectasia; patients should

be screened for cerebral arteriovenous malformation

using magnetic resonance imaging (MRI) (with or

without contrast); patients should be screened for pul-

monary arteriovenous malformations using transthor-

acic contrast echocardiography (where facilities and

expertise exist) or computed tomography (CT); patients

aged over 35 years should have annual haemoglobin or

haematocrit checks, and, if anaemia is found to be dis-

proportionate to epistaxis then oesophago-gastro-duo-

denoscopy should be performed; and patients with

abnormal liver enzymes or symptoms suggestive of

complications of hepatic arteriovenous malformations

should undergo a Doppler ultrasound (US) or CT scan.

Literature search

The search for new evidence published since the guide-

lines were devised was undertaken using Medline,

Embase and the Cumulative Index to Nursing and

Allied Health Literature databases. The search terms

included: hereditary haemorrhagic telangiectasia (and

associated spellings), genetics, pulmonary or lung ar-

teriovenous malformation, cerebral or brain arterioven-

ous malformation, hepatic or liver arteriovenous

malformation, gastrointestinal arteriovenous malforma-

tion or telangiectasia, diagnosis, and treatment. All ab-

stract results were reviewed and case reports

discounted.

Results
Nineteen patients were identified with definite or

probable hereditary haemorrhagic telangiectasia, 11

of whom were male (57.8 per cent). Figure 1 demon-

strates the specialty to which patients were initially re-

ferred (where the clinical diagnosis was made), with

gastroenterology and ENT being the most common.

Seventy-nine per cent of cases required some form of

input from ENT regarding epistaxis management.

Screening was undertaken in only one patient from

the ENT clinic (using a head MRI scan); other patients

were screened by the medical teams or hereditary

haemorrhagic telangiectasia centres. Not all patients

were appropriate for screening; they may have

already developed the condition and been undergoing

treatment for the arteriovenous malformation in ques-

tion. Figure 2 demonstrates the genetic and systemic ar-

teriovenous malformation screening undertaken,

conducted according to the guidelines.

Discussion
These results show a snapshot of secondary care in-

volvement in the management of hereditary haemor-

rhagic telangiectasia, across all specialties within a

FIG. 1

Specialty where patient first attended with symptoms. ‘Family’ refers
to cases where a family member was diagnosed and screening
suggested for the index patient, and ‘pre-existing’ refers to patients
for whom the diagnosis had already been made in a different hospital.

FIG. 2

Summary of screening fulfilment according to the guidelines.15

‘GI – Hb’ refers to patients eligible for a haemoglobin
check; ‘GI –OGD’ refers to patients found to be anaemic on a haemo-
globin check who should have undergone oesophago-gastro-duode-
noscopy if epistaxis was mild; ‘Hepatic AVM – LFTs’ refers to
patients eligible for liver function testing for hepatic arteriovenous
malformation; and ‘Hepatic AVM – USS’ refers to patients with ab-
normal liver enzymes or symptomatic hepatic arteriovenous malfor-
mation patients eligible for an ultrasound scan. The numbers in the
columns represent the absolute numbers of patients in each group.

AVM= arteriovenous malformation
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district general hospital setting. It is difficult to

compare our results of screening uptake as the wider lit-

erature primarily originates from tertiary centres with

an interest in hereditary haemorrhagic telangiectasia,

although we have no reason to suspect that

Shropshire and Mid-Wales are any different with

respect to hereditary haemorrhagic telangiectasia care.

Shortfalls arose in correctly identifying all affected

patients, resulting in selection bias. The searches

would have missed those patients only attending

non-ENT out-patient clinics and those attending for

any screening investigations as outpatients (e.g. endos-

copy). Our screening results are therefore likely to be

an overestimate of the true value for the total local popu-

lation with hereditary haemorrhagic telangiectasia.

The authors also recognise that patients were

assessed according to guidelines published in 2009,

when their diagnoses and initial screening opportun-

ities may have pre-dated this. However, it was felt

that as the data captured included a screen at any

point in time, there was opportunity for all patients in

2009 to have undergone any further screening that

had previously been omitted. It also helped to identify

where the current gaps in screening were, so that

patients could subsequently be investigated as

appropriate.

The ENT literature largely concentrates on the man-

agement of epistaxis in these patients, with little regard

for the systemic implications of the condition. The

authors feel that there is a vital screening opportunity

missed in many cases, especially when such a propor-

tion of patients require ENT input either at initial diag-

nosis (21 per cent) or for management of epistaxis in

general (79 per cent). Verkerk et al. evaluated all

those patients requiring treatment for epistaxis at the

Royal National Throat, Nose and Ear Hospital with

regard to pulmonary arteriovenous malformation

screening, and found that only 57.7 per cent had been

screened.23 Our pulmonary arteriovenous malforma-

tion screening rate, at 62.5 per cent, was comparable,

especially given our secondary care status. Despite

this, our remaining areas, in particular genetic screen-

ing and cerebral screening, showed poor adherence to

the guidelines. Possible explanations include unaware-

ness of the systemic involvement of hereditary haemor-

rhagic telangiectasia, absolute diagnoses of hereditary

haemorrhagic telangiectasia not requiring genetic

testing confirmation, and possibly clinician awareness

of cerebral arteriovenous malformation screening not

being appropriate given the lack of adequate treatment

options.

With regard to the international guidelines for the

diagnosis and management of hereditary haemorrhagic

telangiectasia, issues may arise when applying them to

a UK population. Thirty-three clinicians and experts

formed the international panel, of which 23 (69.6 per

cent) were from North America, with only 1 clinician

from the UK. This document outlines the strength of

recommendation to be weak for genetic, cerebral

arteriovenous malformation and pulmonary arterioven-

ous malformation screening, and to be strong for

hepatic arteriovenous malformation and gastrointes-

tinal bleeding. The recommendations were all based

on level 3 evidence, except those for pulmonary ar-

teriovenous malformations, which were based on

level 2 evidence.15

Shovlin published an extensive literature review in

2010, which highlighted the wider issues of screening

in hereditary haemorrhagic telangiectasia and evalu-

ated further literature published since the international

guidelines were devised.24 In an earlier review,

Govani and Shovlin discussed the medical justification

for screening regimes in asymptomatic individuals for

hereditary haemorrhagic telangiectasia population

centres, focusing on the degree of danger posed by

silent arteriovenous malformations, the safety and toler-

ability of the diagnostic tool, the advantages offered by

the correct diagnosis in terms of patient management

and follow up, and the safety of effective treatments.25

Risk–benefit considerations are subsequently used to

determine whether the detection and treatment of the

asymptomatic arteriovenous malformation are likely to

have overall positive health benefits for the patient.25

This is particularly pertinent in a UK setting from a

financial perspective, which may be different in other

countries. The following sections are updates regarding

the screening issues outlined in the international guide-

lines, designed specifically with UK ENT clinicians in

mind.

Genetic testing

The international guidelines recommend that all

patients with clinically confirmed hereditary haemor-

rhagic telangiectasia undergo genetic testing to evalu-

ate the causative mutation in their family.15 However,

in as many as 20 per cent of families, a causative mu-

tation is not identified, and not all mutations in the

ENG, ACVRL1 and SMAD4 genes result in clinically

apparent hereditary haemorrhagic telangiectasia.25

With this in mind, screening asymptomatic patients

raises ethical considerations.

A positive test result will broadly mean one of three

possibilities: (1) the phenotype is not apparent, and the

patient remains asymptomatic; (2) the phenotype is

mild; and (3) the phenotype is more severe. Due con-

sideration should be given to each of these possibilities

prior to the test with respect to the consequences.

Knowledge of the presence of a mutation but not the ul-

timate phenotype can cause patients considerable

worry, especially when arteriovenous malformation

prevention is not possible and effective treatments are

limited. A positive result would significantly alter life

insurance premiums and securement of a mortgage,

which would be disastrous in an asymptomatic

patient or mild phenotype patient with normal life

expectancy.

Therefore, it is suggested that genetic testing be

reserved for patients where true benefits are likely to
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be gained; for instance, where a positive test result can

confirm a suspected diagnosis of hereditary haemor-

rhagic telangiectasia. Genetic testing is not necessary

to confirm a ‘definite’ diagnosis based on Curaçao

criteria.25

Pulmonary arteriovenous malformations

Data indicate that up to 60 per cent of patients have pul-

monary arteriovenous malformations identified via

screening with transthoracic contrast echocardio-

graphy,26 and that pulmonary arteriovenous malforma-

tions are often not diagnosed until an associated stroke

(66.7 per cent) or cerebral abscess (64.3 per cent)

occurs.27 Indeed, pulmonary shunts of grade 2 or

above have recently been shown to be significantly

associated with the risk of a cerebral ischaemic event

or abscess,28 and predict the need for transcatheter

embolotherapy.29 Data reviewed by the working

group responsible for the international guidelines for

the diagnosis and management of hereditary haemor-

rhagic telangiectasia demonstrated that embolisation

showed very high rates of technical success and signifi-

cant improvement in oxygenation, with a good safety

profile.15

Since the publication of the international guidelines,

there has been further evidence for excellent long-term

success rates following the occlusion of large pulmon-

ary arteriovenous malformations with the Amplatzer™

vascular plug, with no major complications or recana-

lisations.30 However, emerging evidence suggests

that, as 85 per cent of hereditary haemorrhagic telangi-

ectasia type 1 patients have a positive transthoracic con-

trast echocardiography finding31 that is not significant

enough to require treatment, high-resolution CT

might be employed as an alternative screening tool to

reduce costs and limit resources.25

Further considerations include the ionising radiation

involved with these investigations. The cumulative radi-

ation doses in hereditary haemorrhagic telangiectasia

individuals undergoing CT surveillance scanning post-

embolisation (every three to fiveyears32) are considerably

high.33 Data regarding the optimal screening interval for

pulmonary arteriovenous malformations after the first

negative CT scan are lacking. The national hereditary

haemorrhagic telangiectasia centre in London suggests

that further CT scanning is not necessary in adulthood

unless patients’ ‘clinical circumstances change substan-

tially’.34 Interim screening can be performed with

oxygen saturation monitoring and chest radiographs.

Cerebral arteriovenous malformations

Screening for cerebral arteriovenous malformations is

less straightforward. The incidence has been approxi-

mated at 23 per cent in patients with hereditary haem-

orrhagic telangiectasia.35 A study conducted in 2003

demonstrated that hereditary haemorrhagic telangiecta-

sia patients under the age of 45 years have a 6- to 22-

fold increased risk of haemorrhagic stroke, with

males being at a significantly higher risk, with a

1.4–2 per cent per annum per patient lifetime risk.36

There are no large case series focusing on treat-

ments for cerebral arteriovenous malformations in

hereditary haemorrhagic telangiectasia patients, and

the evidence is therefore drawn from treatment in

non-hereditary haemorrhagic telangiectasia patients.

Treatment options include surgical excision, obliter-

ation by radiotherapy and endovascular interventions.

The treatments have variable success rates and side

effect profiles, depending on the type of cerebral ar-

teriovenous malformation being treated. For example,

with surgical excisions, small superficial cerebral

arteriovenous malformations attract a mortality rate of

0 per cent and cure rates of 94–100 per cent,37,38

whereas midbrain arteriovenous malformations unfor-

tunately attract a mortality rate of nearly 20 per cent.39

More recently, a group published their series of

endovascular treatments of cerebral arteriovenous mal-

formations with regard to haemorrhagic complica-

tions.40 They experienced bleeds in 11 per cent of

procedures, for which over half were associated with

non-arterial perforation and resulted in increased

neurological deficits and worse prognosis.

A large multicentre and multinational randomised

controlled trial (the ‘ARUBA’ trial) assessed the risk

of death or stroke in patients with unruptured cerebral

arteriovenous malformations, comparing medical man-

agement of neurological symptoms against medical and

interventional management (including surgery, stereo-

tactic radiotherapy and embolisation).41 The trial was

stopped in the early stages because of higher numbers

of strokes and neurological deficits in the intervention

arm.

Therefore, it can be argued that screening for and de-

tection of a cerebral arteriovenous malformation puts

the patient and clinician in a difficult situation. The life-

time risk of a bleed is low but not absent, and the inter-

ventions yield poorer prognoses than the medical

management of symptoms. It is therefore considered

unwise to routinely offer screening to these patients.

However, if the patient opts for screening despite the

anticipated drawbacks, the screening tool of choice

remains cerebral MRI. The ‘gold standard’ of cerebral

angiography attracts a 0.5 per cent risk of permanent

stroke.42

Hepatic arteriovenous malformations

The prevalence of hepatic arteriovenous malformations

is significantly higher and can be over 70 per cent in

some series, depending on the imaging modality

used.43–45 Despite this, few of the malformations

cause symptoms (8 per cent), and treatments are

purely based on symptomatic improvement.43,46

Indeed, a consensus document published in 2006

stated that treatments for asymptomatic hepatic arterio-

venous malformations were not recommended.47

When the malformations become symptomatic,

treatments include a variety of medical therapies,
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transarterial embolisations and liver transplantation in

the extreme. A recent study on hepatic artery embolisa-

tion described a 10 per cent mortality rate, with a com-

plication rate requiring re-intervention of 20 per cent.48

This, together with transplantation, is reserved for those

patients in whommedical therapy has failed, and only 3

per cent of hereditary haemorrhagic telangiectasia

patients with hepatic arteriovenous malformations

will experience medical therapy failure.49 Despite

this, bevacizumab (an anti-vascular endothelial

growth factor monoclonal antibody), has demonstrated

improvements in patients with high-output cardiac

failure associated with hepatic arteriovenous malforma-

tion.50,51 However, controlled trials and further evi-

dence are required to determine its safety and ideal

regimen when used for prolonged periods of time.

The international guidelines state that Doppler US

should be offered to those with symptoms of hepatic ar-

teriovenous malformations and/or abnormal liver

enzyme function, implying that this is a valid test.15 A

recent conference abstract, however, demonstrated that al-

though liver enzyme abnormalities were significantly

associated with the presence of hepatic arteriovenous

malformations, their presence had low sensitivity in

terms of distinguishing between asymptomatic hepatic

arteriovenous malformations and those causing signifi-

cant liver disease. In addition, liver enzyme abnormalities

did not accurately predict liver disease progression.52The

same authors also demonstrated that 53 per cent and 67

per cent of symptomatic patients had biochemical abnor-

malities and abnormal liver examination findings respect-

ively, but 32 per cent of asymptomatic patients had a high

cardiac index, abnormal liver examination findings or

biochemical abnormalities.53

Doppler US scanning is still regarded as the gold

standard, as there is no radiation exposure involved

and it is adequately sensitive.54,55More recent evidence

suggests the use of intravenous contrast with ultrason-

ography, which demonstrates sensitivity rates of 89

per cent as compared with CT; this technique is there-

fore a possible contender for future screening when

more data become available.56

It is therefore felt that Doppler US (with contrast if

available) should be used to screen patients if they

become symptomatic. However, liver enzyme testing

is considered a poor discriminator and should be disre-

garded as a screening tool for hepatic arteriovenous

malformations.

Gastrointestinal bleeding

Gastrointestinal bleeding can be a significant problem

for hereditary haemorrhagic telangiectasia patients,

causing iron deficiency anaemia. Indeed, anaemia

from gastrointestinal bleeding and/or epistaxis can

result in a transfusion rate of 50 per cent in hereditary

haemorrhagic telangiectasia patients.57 Anaemia also

appears to be more significant in women with heredi-

tary haemorrhagic telangiectasia and is diagnosed at

an earlier age (34 years in females vs 43 years in

males), although this latter finding relates to being

female and not to hereditary haemorrhagic telangiecta-

sia causes.57

After diagnosis of anaemia that is not related to epi-

staxis severity, the international guidelines suggest

upper gastrointestinal endoscopy as the first-line inves-

tigation.15 Recent data suggest that although endoscopy

is relatively safe, hereditary haemorrhagic telangiecta-

sia patients have a 10-fold increase in complications

as compared with the general population, specifically

infection and bleeding post-procedure.58 Capsule en-

doscopy has been evaluated in hereditary haemorrhagic

telangiectasia patients as an alternative; this has

demonstrated a high diagnostic yield, with telangiecta-

sias identified in 87 per cent of cases, with no adverse

events reported.59

Endoscopic treatments for gastrointestinal bleeding

include argon plasma coagulation. This has demon-

strated a complete response of 80 per cent in the

short term and 60 per cent in the longer term (three

to four years), with a complication rate of 2.2 per

cent, as reported in a review published in 2014.60

This appears to be a more effective and safer treatment

than the suggested medical treatments, which include

oestrogen-progesterone preparations, thalidomide and

tranexamic acid to name but a few. Such medical treat-

ments may be poorly tolerated, and are associated with

side effects such as venous thromboembolism, feminis-

ing effects in men, bleeding, hypertension, stroke and

gastrointestinal perforation.61,62 However, bevacizu-

mab has mounting evidence as a useful treatment in re-

ducing severe bleeding in hereditary haemorrhagic

telangiectasia patients, both from an epistaxis point of

view and in terms of gastrointestinal bleeds.63,64

• Hereditary haemorrhagic telangiectasia

patients regularly consult ENT clinicians for

epistaxis management

• Opportunities for systemic arteriovenous

malformation screening are often missed,

leading to potential morbidity and mortality

• International guidelines exist on the screening

for each arteriovenous malformation

• These guidelines have been revised within the

context of a UK healthcare system, and with

up-to-date evidence regarding

appropriateness and efficacy

Current consensus suggests that if iron replacement mea-

sures (diet and supplements) fail to limit anaemia asso-

ciated with gastrointestinal bleeding, then first-line

treatments should be local and include argon plasma co-

agulation rather than medical therapies. However, these

decisions should be made under the supervision and

guidance of hereditary haemorrhagic telangiectasia

centre specialists, rather than at a local level.
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Yearly haemoglobin checks for asymptomatic

patients are therefore still recommended, as per inter-

national guidelines. For symptomatic patients, haemo-

globin checks should be undertaken when patients

have symptoms of anaemia and are likely to require a

transfusion, and capsule endoscopy should be con-

ducted, or endoscopy if these are not available.

The screening and intervention risks and benefits in

children and pregnant women are beyond the scope of

this article. However, ENT clinicians should be

mindful of the types of screening issues already

explored for arteriovenous malformations in adults.

The authors recommend that tertiary specialist advice

is sought prior to any investigations.

Conclusion
Screening opportunities for patients with hereditary

haemorrhagic telangiectasia are often missed in a sec-

ondary care setting, but particularly by ENT clinicians.

Recent evidence and consideration of the issues around

screening and the associated treatments where arterio-

venous malformations are detected have resulted in

amendments of the international guidelines for the

diagnosis and management of hereditary haemorrhagic

telangiectasia, specifically designed for ENT clinicians

within the UK.

These revised guidelines can be summarised as

follows: (1) ensure the diagnosis is correct using the

Curaçao criteria20 (seek genetic testing only if uncer-

tain); (2) discuss the diagnosis and potential for other

arteriovenous malformations with the patient; (3)

arrange high-resolution CT scans of the chest and

conduct screening for pulmonary arteriovenous malfor-

mation; (4) arrange annual haemoglobin check for

those aged over 35 years (if the patient is anaemic,

suggest diet supplementation with or without iron sup-

plements); (5) arrange capsule endoscopy or oeso-

phago-gastro-duodenoscopy if the anaemia continues

in excess of epistaxis symptoms; (6) arrange a

Doppler US scan of the liver if the patient is symptom-

atic (dyspnoea, orthopnoea, ascites, jaundice or vari-

ceal haemorrhage);65 (7) if systemic arteriovenous

malformations are found, refer the patient to a specialist

centre for treatment (see Appendix 1 for national her-

editary haemorrhagic telangiectasia centre contact

details); (8) discuss familial implications with the

patient and request that family members be referred

by their general practitioner; (9) discuss with the

patient the rationale for non-screening of cerebral ar-

teriovenous malformations (refer the patient to a na-

tional hereditary haemorrhagic telangiectasia centre

for further advice if the patient wishes to be screened);

and (10) commence epistaxis management (if neces-

sary) as per best evidence for hereditary haemorrhagic

telangiectasia patients.
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